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The few-nucleon systems usually have very few bound states but they might have a few resonances [1, 2] . The investigation of the resonances is an important way to understand the underlying physics of these systems. An important feature of a resonance is its width.
Some of them are very narrow, some are broad. Usually, the broadness is attributed to the dynamics. Of course this is true, because if the dynamical parameters vary, the resultant widths would vary in accord. However, in addition to the dynamics, the symmetry might be also important. In this paper, it is demonstrated how the stability of an excited state and thereby its width is affected by symmetry. Specifically, four-nucleon systems are involved in the discussion. [3] . From the outer product {3}⊗{1}={4}+{31}, we know that the spatial wave function of the 3 H+p channel contains mainly the {4} and {31} components. On the other hand, since both the spin and isospin of 3 H are equal to 1/2, the total spin S and the total isospin T of the channel can be either 0 or 1. When S (T)=0, the permutation symmetry of the 2 (iso)spin-state is {22} , while when S (T)=1, it is {31}. The spin-isospin space is an inner product space of the spin space and isospin space. From the reduction of the inner product space [4] , it is known that, when 
Where L is the total orbital angular momentum, L and S are coupled to J, Let l be the partial wave of the relative motion between the 3 H and the p. Since 3 H has mainly a zero orbital angular momentum and an even parity [3] , we have Π = (−1)
This is an additional condition imposed on (2).
On the other hand, in the interior region a wave function with a given J, Π, and T can be in general decomposed into components as
LSΠ is a function of the spatial coordinates with the λ symmetry. It was found in the ref. [5, 6] on the common L, Π, and λ of the wave functions [6] . Among all the G 
where the Ψ ε is small as before. On the other hand, from eq.(2.2) and from the requirement Π = (−1) L , for the case of T=0, S=1, and L=1, we have
.
Comparing (4) MeV [1] . For this state the 3 H+p is the only outgoing channel available. Since this state is greatly hindered by symmetry to enter the channel, it should have a narrower width as confirmed in the literatures. Incidentally, the minor component Ψ ε in (4) would contain the L=0, S=0, and λ = {4} component, this component can entend into the channel without being hindered (cf. eq.(2.1)) and therefore would contribute to the width.
Let us now study the stability of the other excited states of 4 He lower or equal to 28.31 MeV (very close to the 2n+2p threshold). It was found in [6] that all these states are dominated by L=1. The other (approximately) good quantum numbers found in [6] together with a serial number k are given in Table 1 . For the high-lying k=9 and 10 states, they are also hindered to enter the The accessibility of the 3 He+n channel is the same as the 3 H+p channel, but the threshold of the former is a little higher.
For the d+d channel, we have T=0; S=0,1, and 2; and the spatial permutation symmetry is {2} ⊗ {2} = {4} + {31} + {22}. Thus the wave function of the channel can be written as
In eq.(6) additional conditions T=0 and Π = (−1) L are required. It is noted that all the Ψ in of the T=0 excited states are dominated by S=1 and L=1 component (cf. Table 1 ).
From (6.2) the corresponding channel wave function reads
Since the Ψ in of the k=9 and 10 states have an even-parity and mainly have λ = {211}, therefore they are hindered to enter the channel. Whereas the k=6 state is not hindered because it has an odd-parity and mainly has λ = {31}.
The accessibility of the channels to the ten excited states are summarized in Table 1 .
It is clear from this 
9 2 + 1 0 {211} H H H P 10 1 + 1 0 {211} H H H Table 1 , The accessibility of the channels to the excited states of 4 He. The levels are ordered in increasing energy with a serial number k. The approximately good quantum numbers are found in ref. [6] , where λ is a representation of the S 4 group for the spatial 6 wave functions. The "P" implies that the associated state is prohibited by energy or isospin conservation to enter the channel. The "H" implies that the associated state is hindered by symmetry to enter the channel (i.e., the main component of Ψ in does not match the corresponding Ψ L,S channel in λ and(or) in parity). An empty block implies that the associated state can enter the channel without being hindered.
In summary, the symmetry background of the stability of the excited states of 4 He has been studied in this paper. The procedure of analysis is quite general and can be generalized to study other few-body systems [7] .
